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Experimental Methods Peptides were pre-organized in a canonical β-hairpin conformation containing a type II' β-turn.
Eight hairpins were manually docked to form a bilayer, each layer consisting of four peptides.
Assemblies were energy minimized employing a CHARMm forcefield and implicit generalized Borne water. A two-step protocol was employed for the minimization. First, all backbone atoms were constrained and the side chain atoms minimized using a steepest decent algorithm. This was followed by an all atom minimization using steepest decent with an RMS gradient tolerance of 3, followed by a conjugate gradient algorithm. All animal studies were performed using male C57BL/6 mice at 8 -10 weeks of age. triisopropylsilane: deionized water (95:2.5:2.5) cocktail for 2 h under argon atmosphere. Crude peptides were precipitated using cold ethyl ether and then lyophilized. The resulting crude APC1 and APC2 peptides were purified by RP-HPLC (Vydac C18 Column) at 40 °C using an isocratic gradient from 0 -2 minutes at 0% standard B, then utilizing a linear gradient from 0 -20% standard B for 6 minutes followed by a gradient of 20 -100% standard B over 160 minutes.
Here, standard A is 0.1% TFA in water and standard B is 90% MeCN, 9.9% H 2 O, and 0.1%
TFA. Both peptides elute at 33 minutes. Control peptides cAPC1 and cAPC2 were also purified by RP-HPLC (Vydac C18 Column) at 40 °C using an isocratic gradient from 0 to 2 minutes at 0% standard B, then utilizing a linear gradient from 0 -16% standard B for 4 minutes followed by a gradient of 16 -100% standard B over 168 minutes. Both peptides elute at 28 minutes. Purified peptide solutions were lyophilized, resulting in pure peptide powders that were utilized in all assays. Purity of each peptide was confirmed by analytical HPLC and positive mode electrospray ionization -mass spectrometry. Fmoc-Glu(MNI)-OH (7) was prepared by a modified procedure as outlined below 1, 2 . NMR spectra for 7 and the intermediates of its synthesis are also provided. Claycop was prepared in a 2:3 ratio of Cu(NO 3 ) 2 and montmorillonite K10 as described previously 3 . (2) . Sodium cyanoborohydride (2.29 g, 36.5 mmol) was added portionwise over 20 minutes to a stirring solution of 4-methoxyindole (1.47 g, 10 mmol) in AcOH (30 mL).
Synthesis of Fmoc-Glu(MNI)-OH

4-Methoxyindoline
After the addition, the reaction was stirred for 30 minutes, water (30 mL) was added, and the solvent was removed in vacuo. The residue was neutralized by the addition of 1 M NaHCO 3 and extracted 2x50 mL with EtOAc. The combined organic extracts were washed with 0.5 M NaOH (30 mL), dried with MgSO 4 , and concentrated in vacuo to yield 1.43 g of crude 2 (9.6 mmol, 96%) as an oil, which was used without any further purification. 1 TFA, and fractions of 5 and 6 containing the major regioisomer (7-nitro) were isolated for characterization. Fractions of 5 contained a varying amount of compound 6 due to postpurification decomposition. 
4-Methoxyindolinyl N-α-(di-tert-butoxycarbonyl)-L-glutamic acid α-tert-butyl ester (4)
.
4-Methoxy-7-nitroindolinyl N-α-(di-tert-butoxycarbonyl)-L-glutamic acid α-tert-butyl ester (5).
4-Methoxy-7-nitroindolinyl N-α-(9-fluorenylmethyloxycarbonyl)-L-glutamic acid (7).
Fractions of 5 and 6 from above were pooled (4.3 mmol) and dissolved in 1: 
Circular Dichroism (CD)
CD spectra of peptide hydrogels were collected on an AVIV 410 spectropolarimeter (AVIV Biomedical Inc., NJ). For wavelength spectra of APC1 and APC2 in water, a 1 wt % solution of peptide was prepared by dissolving lyophilized peptide in water at 5 °C. The peptide solution was transferred to a 0.1 mm path length cylindrical cell and placed in the spectrometer sample holder equilibrated at 5 °C. For temperature-dependent folding of 1 wt % hydrogels, a 2 wt % peptide solution was first prepared by dissolving lyophilized peptide in water and chilling on ice.
Then, an equal volume of chilled 100 mM BTP, 300 mM NaCl, pH 7.4 buffer was added, gently 
Oscillatory Rheology and Atomic Force Microscopy
Rheology experiments were performed on an AR-G2 Rheometer (TA Instruments, DE) equipped with a 25 mm stainless steel parallel plate geometry using a 0.5 mm gap height. A 2 wt% peptide solution was prepared by dissolving lyophilized peptide in water and chilling on ice. An equal volume of chilled 100 mM BTP, 300 mM NaCl, pH 7.4 buffer was added and gently mixed, then immediately transferred to the rheometer plate equilibrated at 5 o C. In separate experiments, APC1 gels were prepared in syringe, or as a preformed slab, and incubated for 1 hour at 37 °C. Gels were then shear-thinned delivered, or transferred as an intact gel slab, to the rheometer plate, respectively. A temperature ramp from 5 o C to the desired temperature (25 °C or 37 °C) over 100 seconds was performed, followed by a 30-60 minute dynamic time sweep using an angular frequency of 6 rad/s and application of 0.2% strain to monitor the storage (Gʹ′) and loss (Gʹ′ʹ′) modulus of the hydrogel. The resulting hydrogel was further evaluated by performing a frequency sweep from 0.1 to 100 rad/s and a strain sweep at 6 rad/s from 0.1% to 1000% strain. Oil was placed around the sample and on the plate to prevent evaporation. Each time, frequency and strain sweep is representative of experiments performed in triplicate, with a variance in reported storage/loss moduli values of 0.041 Pa.
For shear-thinning and recovery experiments, a dynamic time sweep was performed to monitor hydrogel formation using an angular frequency of 6 rad/s and 0.2% strain over 15-30 minutes.
This was followed by a 30 second time sweep using an angular frequency of 6 rad/s and 1000% strain to thin the gel. A time sweep was then performed at 0.2% strain to monitor the recovery of the storage modulus.
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For UV photolysis experiments, the rheometer was fitted with an electrically-heated 25 mm stainless steel parallel plate upper geometry (EHP) and a UV-curing lower geometry. UV irradiation intensity was set at 100% power (~123 mW/cm 2 ). A 1 wt% hydrogel solution was 
Animal Studies: Hydrogel Injection and Anastomosis
A 2 wt% APC1 hydrogel was formed in a syringe by preparing a 4 wt% solution of lyophilized peptide in water and chilling on ice. An equal volume of chilled 100 mM BTP, 300 mM NaCl, pH 7.4 buffer was added and gently mixed, then immediately drawn up into a 1 mL disposable syringe. The syringe opening was capped and the syringe containing the 2 wt% solution was incubated at 25 o C for 1 hr. The mouse femoral artery was isolated and clamped prior to injection of the hydrogel into the divided vessel ends. The anastomosis was then performed according to the procedure described in the text, followed by irradiation of the vessel at 365 nm for 2 minutes using an OPTI-LUX 365 UV-A LED Flashlight (Spectroline, USA) at a distance of 5 mm above the surface of the vessel (~30 mW/cm 2 ). Two animal groups were employed, group 1 (anastomosis with gel) n= 16, and group 2 (anastomosis without gel) n=9. Animals were randomly distributed into each group without blinding or applied inclusion/exclusion criteria.
The animal study was conducted in accordance with the Johns Hopkins University Animal Care and Use Committee Guidelines.
Histological Analysis
Mouse femoral arteries were harvested on days 0 and 7 post surgery. 
